i no 




FIG2A 

Fno.=3.87 



4.67 
4.20 

3.27 
2.33 



2/10 

FI6.2B FIG.2C 



«= 31.57" 

21.64 




o>= 31.57° 
21.64 



18.00 
15.00 



10.00 



FIG. 2D 

o>= 31.57° 
-21. 64 



'I 



18.00 
15.00 



!l 10.00 



0.40 0. AO -0.40 0.40-5.00 5.00-0.05 -0.05 

ASTIGMATISM DISTORTION (%) 



SPHERICAL 
ABERRATION 



LATERAL 
CHROMATIC 
ABERRATION 



FIG.3A FIG.3B FIG.3C FIG. 3D 



Fno.= 8.28 
6.20 ii 




434 



3f10 



to = 11.69° 
21.64 

18.00 

H-*s 

15.00 



10.00 



■+ +- 



a> = 11.69° 
21^64 

18.00 

15.00 



[10.00 



-*- -t~ 



a; = 11.69° 


C »! 


I 21 .64 
i 




1 1 8.00 








15.00 




10.00 







0.40 0.40-0.40 0.40-5.00 5.00-0.05 -0.05 

SPHERICAL ASTIGMATISM DISTORTION (%) LATERAL 
ABERRATION CHROMATIC 

ABERRATION 




FI6.5A FIG.5B FI6.5C FIG.5D 



Fno. = 3.87 

4.65 
4.18 



3.25 



2.32 



W = 31.96' 
21/64 



AM 



a) =31.96° 
21.64 




o> = 31.96° 
21.64 



9 • i c 
F-^1|l5.0 



18.00 
15.00 



.10.00 



•040 040-0.40 0. AO -5.00 

' SPHERICAL ASTIGMATISM DISTORTION (%) 

ABERRATION 



5.00 -0.05 -0.05 
LATERAL 
CHROMATIC 
ABERRATION 



4/10 



FIG.6A FIG.6B FIG.6C FIG.6D 



Fno.= 8.28 
•6.09. 

5.48 



4.2: 



3/05 



w= 11.71° 

21.64 



AM 
AS 




118.00 
*I5.00 

10.00 



0 = 11.71° 
21./64 



10.00 



-0.40 



0.40 -0.40 



0.40 -5.00 



SPHERICAL 
ABERRATION 



ASTIGMATISM DISTORTION (%) 



a> = 11.71° 
i21.64 



g- 

F- 



1 18.00 
15.00 



10.00 



5.00 -0.05 



-0.05 



LATERAL 
CHROMATIC 
ABERRATION 



mi " "l 



5/10 



optical axis 



FIG. 7 



L2 

i — i 

L1 L3 





/In 








FIG.8A 

Fno. = 3.89 




FIG.8B FIG.8C FIG.8D 



a, = 29.04' 
l21.64 



AM' 



AS 



\18.00 

X 

15.00 

\ 
i 
i 
i 

ho .oo 

i 
i 



a> = 29.04° 
21.64 



18.00 
15.00 



10.00 



o> = 29.0V 
21.6A 

18.00 
15.00 



F 




10.00 



5.00 -0.05 



-0.05 



• 0 40 0 40-0.40 0.40-5.00 
' SPHERICAL ASTIGMATISM DISTORTION (%) C ^ATIC 

ABERRATION ABERRATION 



6/10 



FIG.9A FI6.9B FIG.9C FIG.9D 



Fno.= 8.28 
6.3^9 

5./75 



/ 



.47 



3.19 



0>= 1 1.24° 
21.64 



AM 




oo~ 11.24° 
21i64 



7 



18.00 
/ 

15.00 



10.00 



o>= 11.24° 
21.64 



-0.40 0.40 -0.40 0.40 -5.00 5.00 -0.05 - 0.05 

SPHERICAL ASTIGMATISM DISTORTION (%) LATERAL 
ABERRATION CHROMATIC 

ABERRATION 




7/10 

FIG. MA FIG. I IB FIG. I IC 



Fno =3.87 

\ T 4.66 



4.19 



3.26 



233 



&>= 31.76° 
21.64 



i 



A 

AM i 



/ 



18.00 
/—AS 

15.00 



10.00 



ev= 31.76° 
t 21.64 



18.00 
15.00 



10.00 



FIG. I ID 

co= 31.76° 

.r21.64 



9 ^ 
I 



t 18.00 



i 



15.00 



10.00 



0.40 



0. 40 -0.40 



0.40 -5.00 



5.00 -0.05 



SPHERICAL 
ABERRATION 



ASTIGMATISM DISTORTION (%) 



-0.05 



LATERAL 
CHROMATIC 
ABERRATION 



FIG. I2A FIG. I2B FIG.I2C FIG.I2D 



Fno = 8.28 
f6.15 u 



w= 11.68° 
21.64 



V 

\ 
\ 

AM^\ 



-AS 
18.00 

115.00 



110.00 



o>=11.68° 
T 21.64 

j.QQ 

I 

1,5.00 



,10.00 



w = 11.68° 
21.64 



118.00 
F 

'15.00 

i 

10.00 



0.40 

SPHERICAL 
ABERRATION 



0.40 -0.40 0.40 -5.00 5.00 - 0.05 -0.05 

ASTIGMATISM DISTORTION (%) LATERAL 

CHROMATIC 
ABERRATION 



8/10 




FIG. 14 



ZEROTH-ORDER 

FIRST-ORDER 

SECOND-ORDER 



LU 



or o 

O LU 



100.0 
90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 



O 
O 



o 

IX) 



O 

s 



o 
in 



o 

8 



O 

in 



o 



WAVELENGTH 



FIG. 15 

104 



105 



9/10 



FIG. 16 



ZEROTH-ORDER 

FIRST-ORDER 

SECOND-ORDER 



Q LU 



100.0 r 
90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 



O 

5 



o 

LO 
-4" 



WAVELENGTH 



o 

LO 
LO 



O 
O 
CD 



O 
LO 
CD 



O 
O 



FIG. 17 




102 



10/10 
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